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Take 0<h<1, and compare (4) with 1+ , 1 x + 12+.... 

Hence RI < f-7_1, if lx <1. 
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'2 

Hene is te log(1i , ad is t e +...+(- 1 r- ', 

where R'o is the limit of R', and is therefore < 1/(1 - x ). 
[The existence of R'o is easily established: if x <0, R' increases as A 

diminishes: if x>0, R' is the difference of the sums of two series, which 
sums remain finite and increase as h diminishes.] 

6?. The expression Lt (l+- = Lt exl?g(l) 6. The expressioni Lt 1+ - Lt elx log(1+l n) 
n--x n n -- o 

- Lt e'x(1'l-12"L2p')k Lt ex(l-1/2nRl 
n-- o n--- 

where I R' < 1/1- ); so that R'\<2forn>2. 

Hence Lt 1\ xn Hence 
Lt( 1+-- ) =e.* H. BRYON HEYWOOD. 

Bedford College, W. 

373. [I. 17.] A few cases of factors for a sum of two squares. 
(i) xl2+(4x'y4+ 2y6)2 

= (xs 4y 8 2+ 40 X3 + 8x4 + 3 + 8 4 + 4xy5 + 2y6) 
x (XA - 4x5, + 8X 42 - 103 + 8x2y4 - 4 y/ + 2y6). 

If x=1 and y=10, we get 
(2040000)2 + 1 = (2490841) x (1670761). 

(ii) (x - 804y2 + 8x24)2 + (4X2y4 - 2y6)2 
= (x + 44xy -- 10,V33 + 4xy5 + 2/6) 
x (x6 - 4.y + 1 0,3y - 4xr + sy6). 

(iii) (8x6 + 364y2)2 + (27x2y4 + 8ly6)2 
= (86 + 245y + 72%zy2 + 1443y3 + 189x2y4 + 162xy5 + 81yo) 
x (86 - 24x + 72.4y2 - 144xay3 + 1892y4 - 162x5 + 81y6). 

If x=10 and y=1, this gives 
(8360000)2 + (2781)2 = 11284601 x 6193361. 

(iv) (2x - 150a.y2)2+ (18X2y4+y6)2 
= (2x + 3x56y + 174X4y2 + 1 10o3y3 + 36x2y4 + 6xy6 +y/6) 
x (2x6 - 36xA5y + 174x4y2 1 10l3y3 + 36x2y4 - 6xy5 + y6). 

(v) (6 + 8xy2)2 + (18X24 + 81?j6)2 
= (6 + 2 +y + 12.+4y2 + 213y3 + 36Xy4 + 54xy5 + 81y6) 
x (xG - 2,x5 + 12X4y2 - 2 lx3y3 + 362y4 - 54xy5 + 81 6). 

A sum of three squares which has factors: 

(24)2 + (x2y2)2 + (2y4)2 
= (2X4 + 2x3y + X2y2 + 2Xy3 + 2y4) 
x (2 - 2,3y 2 - 22y3 + 2y4). G. OSBORx. 

374. [A. 3. b.] Any symmetric function of the roots of an equation is a 
function of the coefficients. 

(The following direct proof is shorter than the usual one depending on 
Newton's Theorem. The process occurs in ai example, Burnside and Panton, 
p. 325, 3rd ed.) 
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MATHEMATICAL NOTES. 339 

Let the n roots be a, /, ... v, and let the assigned function be a"a/b ... XI, 
where each term involves p different roots, and the highest index of any 
one root is q. 

If q=l, then : is equal to a coefficient; if p=n, then , is the product of 
the last coefficient and a symmetric function with a lower q. So the theorem 
will be proved if we can express any symmetric function in terms of others 
with either a lower q, or the same q and a higher p; for with each of the 
latter we can continue until p=n, and so obtain a lower q in every sum; 
and then we can repeat the process until q= 1. 

Now consider the product ~a/l... X. 'aa"-l/b-"... X-l, of which the first 
factor has q=l, and the second has a lower q than the assigned function. 
This product is equal to the sum of a set of sylmmetric functions, of which 
none has a higher q than the assigned function, and each has a higher p 
except one, and that one is the assigned function itself, which can therefore 
be expressed in the way described above. This proves the theorem, and 
Newton's as a particular case. H. P. HUDSON. 

375. [I. 2. b.] May I make the following remarks apropos of Mr. Lupton's 
article "Furor Arithmeticus " (Math. Gaz., May 1910, pp. 273 et seq.) ? 

(i) The value given for 40! is incorrect; this will be readily seen from the 
fact that the number is not a multiple of nine. Mlle and MM. Chanzy, of 
Nancy, have found 

40! =815 915 283 247 897 734 345 611 269 596 .... 

(ii) The largest known primes, 
5. 275 +1 = 188 894 659 314 785 808 547 841, 

which is a factor of Fermat's number F73, or 2273 +] (v. Dr. J. C. Morehead's 
article in the Bull. of the Amer. Math. ~Aoc. 1906, translated into French in 
Sphinx Oedipe, April 1911). 

According to Mr. Powers, of Denver, Colorado, the number 283-1 is a 
prime. This number has 27 digits (Amer. Math. Monthly, Nov. 1911). 

Edouard Lucas proved that 2127 - 1 is a prime. This number has 39 digits 
(Bull. du prince Boncompagni, Rome, 1877). 

(iii) I have a complete "historique" of 7r, giving 707 decimal places. If 
any reader of the Gazette would care to see them they are at his disposal. 

A. G?RARDIN. 

376. [I. 2.] The Introduction to the Idea of a Negative Number. 
In the review of Prof. Tannery's book in your December issue, it is 

menetioned that in leading up to the idea of a negative number, the atthor 
confines himself to concepts arising out of the idea of number, using the 
series: ...-3 -2 -1 0 1 2 3.... 

It is difficult to believe that this series of numbers is intelligible to a 
beginner, unless made real and concrete by some such device as your 
reviewer suggests. I have frequently tested boys who have been taught 
the manipulation of negative numbers by the method suggested above 
(without the looking-glass device suggested by your reviewer): I have 
given the boys the series of numbers in any order and told them to arrange 
them in the right order in one series. The result is nearly always: 

0 -1 -2 -3 1 2 3. 
This result is given by boys who are neither backward nor dull. Even 

the few who can arrange the numbers in the right order (and these are not 
always those who can manipulate negative numbers correctly) say that they 
do not understand the series, and that it is no help to thelm. 

A boy who has worked at algebra in which x-y is intelligible only 
when x is greater than y has no idea of negative numbers at all; his ideas of 

MATHEMATICAL NOTES. 339 

Let the n roots be a, /, ... v, and let the assigned function be a"a/b ... XI, 
where each term involves p different roots, and the highest index of any 
one root is q. 

If q=l, then : is equal to a coefficient; if p=n, then , is the product of 
the last coefficient and a symmetric function with a lower q. So the theorem 
will be proved if we can express any symmetric function in terms of others 
with either a lower q, or the same q and a higher p; for with each of the 
latter we can continue until p=n, and so obtain a lower q in every sum; 
and then we can repeat the process until q= 1. 

Now consider the product ~a/l... X. 'aa"-l/b-"... X-l, of which the first 
factor has q=l, and the second has a lower q than the assigned function. 
This product is equal to the sum of a set of sylmmetric functions, of which 
none has a higher q than the assigned function, and each has a higher p 
except one, and that one is the assigned function itself, which can therefore 
be expressed in the way described above. This proves the theorem, and 
Newton's as a particular case. H. P. HUDSON. 

375. [I. 2. b.] May I make the following remarks apropos of Mr. Lupton's 
article "Furor Arithmeticus " (Math. Gaz., May 1910, pp. 273 et seq.) ? 

(i) The value given for 40! is incorrect; this will be readily seen from the 
fact that the number is not a multiple of nine. Mlle and MM. Chanzy, of 
Nancy, have found 

40! =815 915 283 247 897 734 345 611 269 596 .... 

(ii) The largest known primes, 
5. 275 +1 = 188 894 659 314 785 808 547 841, 

which is a factor of Fermat's number F73, or 2273 +] (v. Dr. J. C. Morehead's 
article in the Bull. of the Amer. Math. ~Aoc. 1906, translated into French in 
Sphinx Oedipe, April 1911). 

According to Mr. Powers, of Denver, Colorado, the number 283-1 is a 
prime. This number has 27 digits (Amer. Math. Monthly, Nov. 1911). 

Edouard Lucas proved that 2127 - 1 is a prime. This number has 39 digits 
(Bull. du prince Boncompagni, Rome, 1877). 

(iii) I have a complete "historique" of 7r, giving 707 decimal places. If 
any reader of the Gazette would care to see them they are at his disposal. 

A. G?RARDIN. 

376. [I. 2.] The Introduction to the Idea of a Negative Number. 
In the review of Prof. Tannery's book in your December issue, it is 

menetioned that in leading up to the idea of a negative number, the atthor 
confines himself to concepts arising out of the idea of number, using the 
series: ...-3 -2 -1 0 1 2 3.... 

It is difficult to believe that this series of numbers is intelligible to a 
beginner, unless made real and concrete by some such device as your 
reviewer suggests. I have frequently tested boys who have been taught 
the manipulation of negative numbers by the method suggested above 
(without the looking-glass device suggested by your reviewer): I have 
given the boys the series of numbers in any order and told them to arrange 
them in the right order in one series. The result is nearly always: 

0 -1 -2 -3 1 2 3. 
This result is given by boys who are neither backward nor dull. Even 

the few who can arrange the numbers in the right order (and these are not 
always those who can manipulate negative numbers correctly) say that they 
do not understand the series, and that it is no help to thelm. 

A boy who has worked at algebra in which x-y is intelligible only 
when x is greater than y has no idea of negative numbers at all; his ideas of 

MATHEMATICAL NOTES. 339 

Let the n roots be a, /, ... v, and let the assigned function be a"a/b ... XI, 
where each term involves p different roots, and the highest index of any 
one root is q. 

If q=l, then : is equal to a coefficient; if p=n, then , is the product of 
the last coefficient and a symmetric function with a lower q. So the theorem 
will be proved if we can express any symmetric function in terms of others 
with either a lower q, or the same q and a higher p; for with each of the 
latter we can continue until p=n, and so obtain a lower q in every sum; 
and then we can repeat the process until q= 1. 

Now consider the product ~a/l... X. 'aa"-l/b-"... X-l, of which the first 
factor has q=l, and the second has a lower q than the assigned function. 
This product is equal to the sum of a set of sylmmetric functions, of which 
none has a higher q than the assigned function, and each has a higher p 
except one, and that one is the assigned function itself, which can therefore 
be expressed in the way described above. This proves the theorem, and 
Newton's as a particular case. H. P. HUDSON. 

375. [I. 2. b.] May I make the following remarks apropos of Mr. Lupton's 
article "Furor Arithmeticus " (Math. Gaz., May 1910, pp. 273 et seq.) ? 

(i) The value given for 40! is incorrect; this will be readily seen from the 
fact that the number is not a multiple of nine. Mlle and MM. Chanzy, of 
Nancy, have found 

40! =815 915 283 247 897 734 345 611 269 596 .... 

(ii) The largest known primes, 
5. 275 +1 = 188 894 659 314 785 808 547 841, 

which is a factor of Fermat's number F73, or 2273 +] (v. Dr. J. C. Morehead's 
article in the Bull. of the Amer. Math. ~Aoc. 1906, translated into French in 
Sphinx Oedipe, April 1911). 

According to Mr. Powers, of Denver, Colorado, the number 283-1 is a 
prime. This number has 27 digits (Amer. Math. Monthly, Nov. 1911). 

Edouard Lucas proved that 2127 - 1 is a prime. This number has 39 digits 
(Bull. du prince Boncompagni, Rome, 1877). 

(iii) I have a complete "historique" of 7r, giving 707 decimal places. If 
any reader of the Gazette would care to see them they are at his disposal. 

A. G?RARDIN. 

376. [I. 2.] The Introduction to the Idea of a Negative Number. 
In the review of Prof. Tannery's book in your December issue, it is 

menetioned that in leading up to the idea of a negative number, the atthor 
confines himself to concepts arising out of the idea of number, using the 
series: ...-3 -2 -1 0 1 2 3.... 

It is difficult to believe that this series of numbers is intelligible to a 
beginner, unless made real and concrete by some such device as your 
reviewer suggests. I have frequently tested boys who have been taught 
the manipulation of negative numbers by the method suggested above 
(without the looking-glass device suggested by your reviewer): I have 
given the boys the series of numbers in any order and told them to arrange 
them in the right order in one series. The result is nearly always: 

0 -1 -2 -3 1 2 3. 
This result is given by boys who are neither backward nor dull. Even 

the few who can arrange the numbers in the right order (and these are not 
always those who can manipulate negative numbers correctly) say that they 
do not understand the series, and that it is no help to thelm. 

A boy who has worked at algebra in which x-y is intelligible only 
when x is greater than y has no idea of negative numbers at all; his ideas of 

This content downloaded from 146.201.208.22 on Mon, 26 Oct 2015 22:58:44 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 338
	p. 339

	Issue Table of Contents
	The Mathematical Gazette, Vol. 6, No. 99, Jul., 1912
	The Cambridge School of Mathematics [pp.  311 - 323]
	[Photograph]: Sir George Darwin, K.C.B., F.R.S.
	The Mathematical Association. London Branch. Presidential Address on the Theory of Proportion [pp.  324 - 332]
	[Photograph]: Sir Joseph Larmor, M.P., F.R.S.
	The Power-Sum Formula and the Bernoullian Function [pp.  332 - 336]
	Local Branches. The N. Wales Branch [pp.  336 - 337]
	Mathematical Notes
	372. Note on the Logarithmic Series [pp.  337 - 338]
	373. A Few Cases of Factors for a Sum of Two Squares [p.  338]
	374. Any Symmetric Function of the Roots of an Equation Is a Function of the Coefficients [pp.  338 - 339]
	375 [p.  339]
	376. The Introduction to the Idea of a Negative Number [pp.  339 - 340]
	377. Graphs [p.  340]
	378 [p.  340]

	Queries [p.  341]
	Answers to Queries [pp.  341 - 342]
	The Pillory [pp.  342 - 343]
	[Photograph]: Professor E. W. Hobson, F.R.S.
	Reviews
	untitled [pp.  343 - 344]
	untitled [pp.  344 - 345]
	untitled [pp.  345 - 346]
	untitled [pp.  346 - 347]
	untitled [p.  347]
	untitled [p.  347]
	untitled [pp.  347 - 348]
	untitled [p.  348]
	untitled [p.  349]
	untitled [pp.  349 - 350]
	untitled [pp.  350 - 351]

	[Photograph]: Professor A. E. H. Love, F.R.S.
	Reviews
	untitled [pp.  351 - 352]
	untitled [pp.  352 - 353]
	untitled [p.  353]
	untitled [p.  354]
	untitled [pp.  354 - 355]
	untitled [p.  355]

	Books, etc., Received [pp.  356 - 358]



